Kinesin-1 mechanoenzymes move along microtubules using a walking action. The mechanochemistry of the walking action can be studied under a variety of applied loads and at different concentrations of the nucleotide fuel using single molecule optical trapping. Both Nishiyama et al (Nature Cell Bio 2002 4 790) and Carter & Cross (Nature 2005 435 308) found that kinesin-1 stalls at 7.2 pN of backwards load. At this point, the rate of forwards stepping equals the rate of backwards stepping. Carter and Cross measured the backstepping rate at high and low [ATP] and found that backstepping is more frequent at 1mM ATP than at 10µM ATP but that at a particular ATP concentration the frequency of backsteps does not vary appreciably with load over the range 7pN-15pN. More recently we have been working to improve the spatiotemporal resolution with which kinesin steps can be recorded, and have also been examining the effects of added ADP and Pi on stepping behaviour.
